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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase capacity and enhance 
charge/discharge cycle characteristics by containing a specific 
compound in an electrolyte. 

SOLUTION: In general formula (1) R1 1 represents an aryl group, R12, 
R13 represent a hydrogen atom, an alkyl group, an alkenyl group, an 
alkynyl group, an aralkyl group, an aryl group, or a heterocyclic residual 
group. The compound represented by formula (1) may be added to either 
one of a positive electrode, a negative electrode, and an electrolyte, but 
is preferable to be added to the electrolyte from the standpoint of the 
mechanism of action. The adding amount is 5-20g to 1kg of the 
electrolyte. A hydrogen atom on carbon in the vicinity of the aryl group 
is easy to be drawn out as a radical, the compound represented by 
formula (1) preferentially reacts with active oxygen generated in the 
positive electrode, and the decomposition of an electrolyte solvent is 
prevented. Thereby, capacity is increased, and drop in discharge 
capacity attendant on charge/discharge cycles is prevented. 
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0.08°3.54* Sn l.l A l 0.4 B 0.2 P 0.6 L { 0. 1 K 
0.1 Ba 0.1 F 0.1 °3.65^ Sn l.l A1 0.4 B 0.4 p 
0.4 Ba 0.08°3.34* Sn l.l A1 0.4 PCs 0.05° 
4.23* Sn l.l A, 0. 4 PK 0.05°4.23* Sn 1.2 A1 
0.5 B 0.3 P 0.4 Cs 0.2 °3.5 » Sn 1.2 A1 0.4 B 
0.2 p 0.6 Ba 0.08°3.68* Sn 1.2 A1 0.4 B 0.2 P 
0.6 B a 0.08 F 0.08°3.64* Sn l.2 A1 0.4 B 0.2 P 
0.6 M ^0.04 B a 0.04°3.68^ Sn 1.2 A1 0.4 B 0.3 
P 0.5 Ba 0.08°3.58* Sn 1.3 A 1 0. 3 B 0.3 P 0.4 
Na 0.2 °3.3* Sn 1.3 A1 0.2 B 0.4 P 0.4 Ca 
0.2 °3.4 ' S n 1.3 A 1 0.4 B 0.4 p 0.4 B a 0.2 ° 
3.6 * Sn 1.4 A1 0.4 PK 0.2°4.6> Sn 1.4 A 1 
0.2 Ba 0.1 PK 0.2 °4.45* Sn 1.4 A 1 0. 2 Ba 
0.2 PK 0.2 °4.6 * Sn 1.4 A1 0.4 Ba 0.2 PK 
0.2 B a 0. 1 F 0. 2 °4.9 * S n 1.4 A 1 0.4 PK 0.3 
°4.65* Sn 1.5 A *0.2 PK 0.2 °4. 4 * Sn 1.5 A 

] 0.4 PK 0.1 °4.65* Sn K5 Al 0-4 PCs 0-05 O 
4.63* Sn 1.5 A1 0.4 PCs 0.05 M S0.l F 0.2 ° 



4.63° 

[0 0 3 8] S n S i 0.5 A 1 o. i B Q 2 P(). 1 c a 
0.4 °3. 1 * s n S 1 0.4 A 1 0. 2 B 0.4 °2. 7 * S n 
S io.5 A1 0.2 B 0.1 p 0.l M ^0.1 °2.8 * SnS 

1 0. 6 A 1 0. 2 B 0. 2 °2. 8 * S n S 1 0. 5 A 1 0. 3 B 
0. 4 P 0. 2 °3. 55* S n S 1 0. 5 A 1 0. 3 B 0. 4 P 0. 5 
°4. 30* S n S 1 0. 6 A 1 0. 1 B 0. 1 P 0. 3 °3. 25* S 
n S [ 0. 6 A 1 0. 1 B 0. 1 P 0. 1 B a 0. 2 °2. 95* S n 
s 1 0. 6 A 1 0. 1 B 0. 1 p 0. 1 C a 0. 2 °2. 95* s n S 

i0.6 A ] 0.4 B 0.2 M ^o.l °3.2 * S n S 1 0. 6 A 

1 0. 1 B 0.3 P 0. 1 °3.05* SnS ! 0. 6 A1 0. 2 M ^ 

0. 2 °2. 7 * S n S 1 0. 6 A 1 0. 2 C a 0. 2 °2. 7 * S 

n S 1 0. 6 A 1 0. 2 P 0. 2 °3 * S n S 1 0. 6 B 0. 2 P 

0. 2 °3 * s n s 1 0.8 A 1 0. 2 °2.9 * S n S 1 0. 8 

A 1 0. 3 B 0. 2 p 0. 2 °3. 85* s n s 1 0. 8 B 0. 2 ° 

2.9 * SnS ^.8 Ba 0.2 °2.8 * SnS *0.8 Mg 

0. 2 °2.8 * SnS i 0. 8 Ca 0. 2 °2.8* SnS 1 

0.8 P 0.2°3. 1 • 
[0 0 3 9] Sn 0 .9 Mn y B 0 4 P QA C a 0A R 

b 0.1 °2.95* Sn 0.9 Fe 0.3 B 0.4 P 0.4 Ca 0.1 
Rb 0.1 °2.95* Sn 0.8 Pb 0.2 Ca 0.1 P 0.9 ° 
3.35* Sn 0.3 Ge 0.7 Ba 0.1 p 0.9 °3.35* Sn 
0.9 Mn 0.l M ^0.1 p 0.9 °3.35* Sn 0.2 Mn 0.8 
M S(U P 0.9 °3.35* Sn 0.7 Pb 0.3 Ca 0.1 P 
0.9 ^3. 35* *^ n 0. 2 Ge 0. 8 Ba 0. 1 P 0. 9 ^3.35° 
[0 0 4 0] *«WOftS»»fa«*ffi*fctt«fiiftfc 

fiffiS^DS U Ge, Sn, Pb, P, B, AK S 
b, M 4 «Mg, Ca, Sr, Ba) S«£:U 

[0 0 4 1] Snft^iiLTHfc^AaSnO, Sn 
0 2 , Sn 2 0 3 , Sn 3 0 4 , Sn 7 0 13 -H 2 0, SngO 

15 , xmim-M* ■ ***>*»t*:=», mm. -mm 
m-m. tmm-m. odv mm. **mm. 
m. %>\tm-®>. mm^m. mitm-m. mtm=- 
m. ¥uv>mm-m, u >itm. mutm-m* awtas 

£*_«S i 0 2 , S iO, "rb^^^Jli/^y. "rh^y 

l!4|ff5:i^^?)o G e fls<&4&£: LTttfcfcAtf 
Ge0 2 , GeO, yjl/V-'JATh^^ h^~>K> V 

fctAtfPb0 2 , PbO, Pb 2 0 3 , Pb 3 0 4 , mm 

®. mm®, mm®, mm®, mmm®. m^m®. ® 



*->^b'J>, HtfMfc'JX HtfMtUX =^fb'J>. 

>», tfnu u >»*s Z. t 

Hi£{b*"75ii. =#Wfc#>>*. SMb#»>*. S 
■3«HJ*3Mk S5l!h'Jif;K K^KMJT'nfcr 
;k SiRhuy^k U>fl5*«>*, >J 
■*#»f*Ct**T**. A 1 L-TttfctAtfft 
fbTJI/SX^A , ^r-f 

RTJUSx^A, 7M-^AMJ-i so-yo#* 
->h\ Mt-;W^T;U5zi^A, t&fbTVI^X-^A, * 

5CtAST?5, Mg, Ca, Sr. Bafc^fttlT 
[0 0 4 2] M^ttiLTB. #iaaS^tt^4 < C^ 

±2 0 0t;OTT*i.c:i^LK »*Lv»«u«» 

g«3 0 0*C£Uhl 5 0 0 < C£TFTa&-l>. $fSLl« 
^ttlOM±5 0WOTT*5. 
2 < C£U:2 0 0TCaTT**it3WIF*L^>. *§BWK: 
:m*&JHtira&tt 'rflu&BA CC3t*) O50%j * 
6 rtfaftUE CC*w) ©8 0%J Cit^tTCSS 

r«IS CCaR^) O80%j *6 r^fi^ cc* 

t7$7^X^Dt7-»y Mtffi 1 9 8 7) 
2 1 7HIS®c0gu nfe • Hamme r -An v i 1 j£ 

• s 1 a pi* • #X7 hV-fXfe • ^7X*TX^1/-^ 

• m&M&& -melt d r a g ffifc 

0*l# 1 9 9 1) 1 7 2IEtfflfD-7-fe 

[0 0 4 3] L < ttK*S***< 

fetLT!S«^^7X7 (I CP) »3t»3tt»W}*. 
[0 0 4 4] *&9J®A«tmtttOT9'. #i&LTf?T«<D 
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t&»-»t»a*«l («*.«. fL*. -y->r-*3 
;k «ft#-;ps;k f»S#-;k5;k »a#-Jk5 
;k MaafOKa^xv hsjj^awca widens. 

ttO. 1 ~6 0 umtftff-S. U<> 1. 0~3 0tfm^#l: 
SftL<, 2. 0~2 OttmtfSSfcSfSUr*. 

[0045] *56wcffifflsn**fKWtt, awssn/t 

±«M«B«0^ayilMB, 5»P-^X, 5b3p-^ 
X. -fe;i/D-X«, WIS, ^V7x-Xtr«y^fCDi«» 

hfcf«y3% P-;k*-Jk SttK, ^V7a-Xtf7 

a. ^ xyy;k 7J^^9A, k 
fb3E». ^ A«f<0i»«tt«>-fX*HJI. as 

utl60tT11 ^777-f M'A-#>7 r 77i'^Jif 

*fcttiHItmK:*# L6~5 0ii%T^u tiJWS 
L<k #fC6~3 0liXT*6CijW*l/t». # — 
*>7'77^ J f 1 i'777i , Mrtt, 6~2 011XT* 

[0046] *«wTtt»s^a*«}*-r*fc«&Ke3ir 

a— x, -feJPn— x, 5?7-fe^;HrJl^a— X, ^^-fe 
;ka— x, k HP + vx^J^ka-X. bh'D+yT" 
□ tf;Hr;UP-X, 7M>fNa> #U7^JM, 
#'JT^UJU»Na. #'J tf^;l/7xy-;k #Ufx 

jk^T^kc-TMk #u t*^;uy;ka— ;k #Ub*zi;u 
fcfnUFX #UTi7'j;kT3 H, #'JtHa+J/ 

^) T^'Jk-h. x?-u>--?u-i >&&m£#-m<D 

PPIfl'X TpU^y-fbt'^KJ^X rh77DOl 
7 t k>-^-y->'PD7'Ptfk>*a'&#:, f-'Jf> 
7U71 1 F-rh7 7Dnif l/>-A+t7DD7n 
hfk>^a-&#:, #Ulfl/k #'J7'Ptfk>. 
k>-7"nei/>-yI>i'- #IJ7- (E P DM) , 

X^WbEPDM, #v\?-)i>T±.?-)mm> 

)V**Tir*) V—V. 2-X5 1 ;l/'\4 i ->JkT^ U k— h 
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-:/*S?x tf'jy^lX *:*;7V>xf 

>. #U77 -fb fxuf tf <s tis„ ^n^©^* 
jwta«m*fctts^bTffl^* c tana**. *&t**a 

asjjnste 1 ~ 3 o l < . #i:2~io mm 
[0047] jtmmt. mtfLt<nrznmziz>^T, k& 

■stis. 7^ 7— ®^}rasra#fc^£*a&^#> o~ 

[0 0 4 8] *«MTffifflT**jfc«fl:f4jEStt7;P5 

x^x/t>K^^JK A>^>^^^;k *>L<« 

[0 0 4 9] *«^T?fl6fflT**-fe/XU-^tt. <^"> 

fcfl'X.hx^D #Dx^l/><i:^:7n>C0 
IftWiK. iiilimtt7^Mf*5fe 
CD##SL-H. ?LS**0. 0 1~1 iim,. JP#.# 

5~5 0 (tmO»att7^M!0tjiFSLH. 
[0 0 5 0] «^ttHlSHc£J^£iM^S*J*Sn 



T«> #Jx.«> L i C 1 0 4 , LiBF 4 , L i P F 6 . 
L iCF 3 S0 3 , LiCF 3 C0 2 , L i A s Fg, Li 

sbF 6 , Li b 10 c 1 10 > ifrmmmtui'tf 

OA, L i A 1 C 1 4 , LiCl, LiBr, Li I, 

ol iit[*±tf*^t3&«ta*. cnso-nsfcti^a 
^o x^©rt««. WKweanttv-a*. w*» i u 

>yh;k^7t0 0. 2-3^1^*1/^. 
[0 0 5 1] *^T'ftf-e#5i§li:LT«, T'nH 
U>7J— #*-K X^k K tt\s>i} 

-K *3\>UX^Jk*-#*- K T-7*fD7?h 
X *r&*3-)V, m&*J-)V. 1. 2-v* h + v-X* 
>, f H5t KD75>, h5t h*D77 

X iy^JUTJl/^^F, 1, 3-m7 7>, * 

ttV>. T-fehxhUJk -hn^^>, x^;^/ 
'J>ih'JXXrJk MJ^h+y/^X 

-x**v v>i§i£#. yuu*^x 3-^^-2-^- 

7kKn77>IH#, x^;ux-^;k 1, 3-7D 
/1 h >ft ifo#7"D h >tt*»»ft a c t 
#ts, ^ne.©-asfe«-a«±s^LTffifflT 

<, h£#3R«rt-#*-h*a-&L-T 
ffl V»SO*«»lC»S b^„ h t LTttX 

t». *IBtt*-sJ?*-hi:LT»4. vX^Jk*- 

l, 2-v>* h^->x^>, >?^^;^-^^-ha5S 
Vittv'X^J^-^^- h*i.aaB£L;fcWSHlSK:L i 
CF 3 S0 3 > L i C 1 0 4 , L i B F 4 *ict^/$fe«L 

h fc L < «X^ U h < t. fe- 

73 1 S?^^*— #*- h t> L < (4^X^77-^^- 
h©^< tfc-7jOS-&^J«{r, LiCFjSOj, L 
i C 1 O4. fcKliLi B F 4 ©4^ £>S«nfc'>&< 
tfe-fOStL i PF 6 ^tfl»»WstLU. Z. 

[0052] sfc, mmm<Dmz'A<Dmf3:m»mmnh 




<$B<=>nT tefrT"b, Li 3 N, Li I , L i 5 N 
I 2> L i 3 N-L i I - L i OH, L i 4 S i 0 4 , Li 
4 S i 0 4 -L i I -L i OH, xL i 3 P0 4 -(l-x)L i 4 

sio 4 , Li 2 sis 3 , awbu >fc&®ts.}iifim%i-z 

[0 0 5 3] ifc, lW^3tett«Wt*i5feA-r*BW 

'JyX h'Jlf^7*X77^h, MJX^y— JkT* 

»#X-^Jk Ifl/>y7SX n-^< 
A, ^'J>ah'J73h'. xhn"C 

N, N' -ii-fS^JvVX IfU>^U3-;Py 

>^U3-;k fcfD— ;k 2 h*->x^7-Jk A 

ici 3 . #ttt# 'J ^-siffiiigot y hu 

;p*'J>, *;^n;HS*J*tJ7U— 12- 
#7^>— 4©«fc5fc£7#>x— 5^8, 'v^+f-*?- 
M7*U7f MJ 75 b*£:4-7;k£JkE:;U*'J>, 
rait<DES75>> *^f;k ra»*;**x£A*fi, = 

[0 0 5 4] ifc, «PWE*^J8ttlC-r-&/t*fC*/ND 
[0 0 5 5] ^1410TffiALTfeiH 

L-fcMHKSffiA) TfcfcH. «»^©aAB#KcD 

«mfc^M£ELfeo, «»teKariCi>* 

[0 0 5 6] *^BJTftfflT^^.«mffi*3«J:^«fl&S« 

Mfi (SUS 3 0 4, SUS3 04L, SUS304 
N, SUS316, SUS316L, SUS4 3 0, S 
US444f) , =.>y^TJl^y^mVfz7,^>U^m 



#H¥lO-74537 
IBT&D. f«ilT« XR^fSStt. rtR^fS 

X^UXflMR. 7^5X>7A£fc«^©£ 

tit. fc^-x\ A*<^^;k PTCiff) 
[0057] *»wr?ffiffl-r*'j-K«»ce, 

tttrfeo^JS («Atf. ft, = y$\Jk 3^>, f D 

a. ^ut^x $!. t;u5x>7a^) ^-ens©^ 

U-FKOiMKtis». £tfn©7J*fe (#J, KSitX«328it© 

[0 0 5 8] *56^T?ttfflTf#S^iry Hi, #«t 
LT\ ^1/7^>^ I J'7- 1 ^ySH^'JV-, -fe:;!/ 

U v-T&S C LV>„ 

[0 0 5 9] *5fiM©*»^S»C*Si;Tn*tfT?«fll 

[0060] *&w<Dmmt&&\zi&vT&®.*&!&m 

-5. $.fzm.M/tv?iZiZ, ttJE^&HlSS (DC-DC 3 
*T«SK:»JKT**«k5tcHJtUT«>Av». $e»tc 



[0061] *mw<Dnm*m*fs.m®izmm$ti2>. 

X y-M7-yn, *flf«B. a-HU 

[0 0 6 2] 

mmm- 1 

iE«tm; L i Co0 2 OSaKU^AfciaBMtHrvt 
KHr»ft. agtt*, «^2t:T7 5 0 < CtC#iSU4B#P B ^ 

ffiLtc&, z zizmft 2 x:<DmmT 9 o o-cki^bl-e- 

©fiST 8 l$IHttj£ L*p» Lfc t> ©. X 5 

Mm. i$fc#,Fp5 Og^lOOml ©#tC#i5[Lfcffi3F©# 
«8£©«aS&«0. 6mS/m, pHHIO. 1 . &m 

m*m\z&ztt&wm*o. 4 2m 2 /g) $2oog 

t7tfl/>'/5yi'10gt^ sfrfci^M'U*— -V& 
-a L. m»TlS3|RW4:LT2-Xf 1 JI^\*5/;W7i"JU' 

(H^jg«5oa«%) 58 g> mm.2mm%<n 

#;P#*v*^;Uir;PD-X;fagi&£6 0 g£*n*.*g*|[ 

[0 0 6 3] CftS-^W^— X h ©fi^S) 
-*«««; S nGe 0 ! B 0 5 P 0 . 5 8 M g<U K 0. 1 ° 
3.35 (-«ft«6. 7g, trnU>»«10. 3g, = 
IMt-W* 1 • 7 g . mmti U-7A0. 7g. BMbvy 

^x^ao. 4g, -g?{by;i/v- «i7A i . Og^teiC 

5t/»Tl 0 0 0"C£T#iaU 1100tT12IBf 
J£fci5t>T 2 6 {BT 2 8° ttifilciS^WTsyn- K 

£*w-r**re*9, 2 9it4o°a±7o° 

WTtC«^att©lHl^«m?»tl^^ofc„ ) 5200 

g. mnm (amm&) 3o g t*tyt^if-T*s^ 

U $^{C^«r^JiLTi§«2a»%©*;P#+->^^ 
;m;Pn— x*»*5 0 g, #U7yfl:b;— U5*> l 0 

[0 0 6 4] GEBK3 J: tfAflMMI h ©ffc*] _hffi 
TflMfcUfciEli'&aK— X h£:?V- h*:3-^-TJ?£ 
3 0 Mm©TJU5X>>A?g^tt#:©M®fC, W14 0 
0 g/m 2 , EE^©->— h©JP^2 8 0 (imi;ft5 
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S Li?Tie©;*: #2 feasor u WttOjESv'- hSrffr&L- 
fc„ ^^tF^I-yfX -5 0"C«T©ftfll 

£50 +-e»#^i»t-^-tT3te»]!tt*«a»U, IE® 
->-HSffJ«Lfc. ITOC, Il^K-Xh52 0M 

^mx\ lfi7 0g/m 2 . JEB«©^-h©J»**« 
9 O/zmTSSftiv- hfcfftsfcLfc. 
[«flHKna(] 7JWrf>^ffl^,T, 200cc©iS8a© 
iSV7u\Z]/><&mz& 5. 3 gOtffflte'X^UfcVi 
ft, Cftfc*cffltf*3 0'C*BAfcV>«fc'5K:&jKl,&j&« 

2 2. 2 gOKSXf U>$^if OigiLfc, * 
t, 0. 4g©LiBF 4 , 12. lg(OLiPF fi $l 

mtflz ox:*m^tt\,>£.o\z&Mvt£.ifit>. -t-n-tftja 
6tifc«w* (i»«D ttjtmi. i 3 5T*fiaw 

©JfcflsTfcofc. 8 p pm (MUM^mSS,^ 

MKC-2 1 0mt>-)V7<< i'*— *$M8jeS«T» 
J£> . lH^H:2 4ppm (^DAft-;^;h-S 
JftKiK&U 0. l»6NaOH*»K*fflV»T+fW« 

f Hit) Tfco^o ice: ©«#??& iKiUKfB 
*©fls-&to*»rj£»si;:fca«fc ^ fc-*ft-6ft»»<s-&« 
MK2^& l 85i^Mbfc. 
[0 0 6 5] 
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^LT^LJ6TRfSffi«flb (1*618) S^Ufc. 
CO 0 6 7] SHiS#|-2 

©#ftTR«£!«l!i («?&#^tl a^lOa) £ffr£ 

fmLfc#*2#C«ffc©fflJ6 



4. 8mA/ cm 2 , &**llh«E4. IV, ifc«if$it 
mm 2. 8 V©*ttTasft«?£*D3gU QV-IZMZ 

$s o&«m© i im ^)utb<D^m^n^i(D^m-cm 

£) £^Lfc. 
[0 0 6 8] 
[*2] 
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[0 0 6 9] *2«fco-«ic (i) T-mznzik&mz 



m^it^ 12. 13, 14, 15, 16. 17, 1 

'(12) fc"3V»TJ8lnaB!OSa**^.*t»ini«fl[**o. 

[0 0 7 0] 



1 tfV7u\Z\s>9l#z*ryb 

3 -fe/IU— ^~ 

4 ft®^— h 

5 IE@->— h 
6 

7 

9 PTC^f 
1 0 ftgB^ft: 
1 1 U >^ 
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